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DETAILED ACTION 

1. Claims 1~6 are presented for examination. This office action is in response to 
the application filed on 08/05/2004. 

Drawings 

2. Figures 1~3 are objected to because of the following informalities: 

Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Appropriate correction is required. 

Specification 

3. The disclosure is objected to because of the following informalities: 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 
Bracket ([ ]) should be removed from the title. 
Appropriate correction is required. 
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Claim Objections 

4. Claims 1-6 are objected to because of the following informalities: 

Claims 1 and 4 recite "the RAID comprises M number of storage devices, and 
each of the storage devices comprises N number of storage blocks". However, M and 
N are not defined. It does not make any sense if M and N are decimal number. The 
examiner suggests that M should be defined as two or more positive integer number 
because the RAID technique uses two or more storage devices, and N should be 
defined as a positive integer. 

Claims 1 recites "X is a positive integer of 0 ~ M". It is unclear that X is a 
positive integer of 0 - M because 0 (zero) is not a positive integer. In mathematics, a 
positive integer is (1 , 2, 3, 4, ...) and a non-negative integer is (0, 1 , 2, 3, 4, ...). 

Claims 2~3 and 5-6 are dependent on objected base claim 1 and 4 
respectively, and therefore inherit the deficiency thereof. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-3 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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As to claim 1, the following two relationships are unclear. 

a) if D u = P u then D m,j+i = P m,j+i wherein I = 1 - M and J = 1 ~ N 

For example, if I = 1, then D m,j+i = D o,j+i. However a storage device 
represented as D o,j+i does not exist. Figure 4 shows a data block, D 1,1 as a 
start data block, not D o f i as recited in the claim. 

b) if D x,y = P x,y, then D x-i,y+i = P x-i,y+i wherein X = 0 - M and Y = 1 ~ N 

For example, if X = 0, then D x-i,y+i = D o,j+i. However a storage device 
represented as D -i,y+i does not exist. Figure 5 shows a data block, D 0,1 as a 
start data block, not D -1,1 as recited in the claim. 
Claims 2 and 3 are dependent on objected base claim 1 and 
therefore inherit the deficiency thereof. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1 - 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Anderson (US Patent No. US 6,442,649). 

As to claim 4, Anderson discloses a method of expanding an redundant array of 
independent disks (RAID), wherein the RAID comprises M number of storage devices, 
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and each of the storage devices comprises N number of storage blocks (Fig. 1 and lines 
46-56 in col 1 ), which are defined as: 

D u: the J th data block (0-1 1 in Fig. 1 ) of the I th storage device (D0-D3 in Fig. 1 ) 
(Fig. 1 and lines 46-56 in col 1); 

P u the J th data block (0-1 1 in Fig. 1 ) of the I th storage device (D0-D3 in Fig. 
1), being a parity data block (Po~2, P3-5 , P6~8 and P9~n in Fig. 1) (Fig. 1 and lines 46-56 
in col 1 ); 

wherein, I is a positive integer of 1 - M, J is a positive integer of 1 - N, and a 
same J th data block in the storage devices comprises at least a parity data block (Fig. 1 
and lines 35-39 in col 1), the method comprising: 

providing an expansive storage device (D2 in Fig. 8, lines 66-67 in col 8 and 
lines 1-9 in col 9); 

disposing the expansive storage device (D2 in Fig. 8) in front of the storage 
devices (D3 and D4 in Fig. 8), the Y m data block (D2 o,y in Fig. 8) of the expansive 
storage device (D2 in Fig. 8) is represented as D o,y (Fig. 8, lines 66-67 in col 8 and 
lines 1-9 in col 9. Anderson teaches the expansive storage device is added in front of 
the last two storage devices and the Y th data block of the expansive storage device can 
be represented as D2 o,y); and 

sequentially moving the D u data blocks except P th, wherein Y is a positive 
integer of 1 - N, and the positions of the parity data block of the same J th data block in 
the storage devices are the same (Fig. 8, lines 66-67 in col 8, lines 1-9 in col 9, and 
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lines 34-40 in col 5. Anderson teaches the parity blocks remain at their original 
locations on the original storage device). 

While this is unlike applicant's disclosed device, the claim is broad enough to 
read as Anderson's device (Fig. 8). 

As to claim 1, Anderson discloses a method of expanding an redundant array of 
independent disks (RAID), wherein the RAID comprises M number of storage devices, 
and each of the storage devices comprises N number of storage blocks (Fig. 1 and lines 
46-56 in col 1), which are defined as: 

D the J th data block (0-1 1 in Fig. 1) of the I th storage device (D0-D3 in Fig. 1) 
(Fig. 1 and lines 46-56 in col 1); 

P i,j: the J th data block (0-1 1 in Fig. 1) of the I th storage device (D0-D3 in Fig. 
1), being a parity data block (Po~2, P3~5 , P6~8 and P9-11 in Fig. 1) (Fig. 1 and lines 46-56 
in col 1); 

wherein, I is a positive integer of 1 - M, J is a positive integer of 1 - N, and the 
arrangement order of the storage devices is: if D u =P i,j, then D m,j+i =P m,j+i (Fig. 1 
and lines 35-39 in col 1), the method comprising: 

providing an expansive storage device (D2 in Fig. 8, lines 66-67 in col 8 and 
lines 1-9 in col 9); 

disposing the expansive storage device (D2 in Fig. 8) in front of the storage 
devices (D3 and D4 in Fig. 8), wherein the Y th data block (D2 o.vin Fig. 8) of the 
expansive storage device (D2 in Fig. 8) is represented as D o,y (Fig. 8, lines 66-67 in col 
8 and lines 1-9 in col 9, where teaches the expansive storage device is added in front 
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of the last two storage devices and the Y th data block of the expansive storage device 
can be represented as D2 o,y); and 

sequentially moving the D u data blocks except P th, wherein Y is a positive 
integer of 1 - N, and if D x,y = P x,y, then D x-i,y+i = P x-i,y+i, and wherein X is a positive 
integer of 0 - M (Fig. 8, lines 66-67 in col 8, lines 1-9 in col 9, and lines 34-40 in col 5. 
Anderson teaches the parity blocks remain at their original locations on the original 
storage device). 

While this is unlike applicant's disclosed device, the claim is broad enough to 
read as Anderson's device (Fig. 8). 

As to claims 2 and 5, Anderson further teaches the limitation wherein the step 
of sequentially moving D u further comprises sequentially moving D u in an ascending 
order based on the sequence of an I value (Fig. 8 shows a data block, 5 (D1 , B) in Fig. 
1 moves to (D0,B) in Fig. 8 that is moving the data block, 5 in an ascending order 
based on the sequence of an I value). 

As to claims 3 and 6, Anderson further teaches the limitation wherein the step 
of sequentially moving D u further comprises sequentially moving D i,j in an ascending 
order based on the sequence of a J value (Fig. 8 shows a data block, 3 (D3, B) in Fig. 1 
moves to (D3,A) in Fig. 8 that is moving the data block, 3 in an ascending order based 
on the sequence of a J value). 
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Conclusion 


9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

McKean et al. (US Patent No. US 6,862,668) discloses the step of sequentially 
moving D i,j in an ascending order based on the sequence of an I & J value. 

Sako et al. (US Patent No. US 4,964,128) discloses a data transmission method 
in which data blocks to be transmitted. 


10. Any inquiry concerning this communication should be directed to Yong Choe at 
telephone number 571-270-1053. The examiner can normally be reached on M-F 
8:30am to 5:00pm. If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Chanh Nguyen can be reached on 571-272-7772. Any 
inquiry of a general nature or relating to the status of this application should be directed 
to the TC 2100 whose telephone number is (571) 272-2100. 


Inquiry 



Yong J. Choe 
Examiner /Art Unit 2193 
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PRIMARY EXAMIKER 



